. (a) Measurement values were acquired from the circumference lengths (C) of the {100} and {002} diffraction rings, and from their diffraction arc lengths (L) in each side, thus L1 and L2. The ratio of (L1+L2)/C were calculated and its values were used to evaluate the level of preferred orientation of apatite crystals from selected area electron diffraction (SAED) patterns. D = diameter, O = centre or origin, R = radius. (b) Representative pattern trends of the {100} and {002} diffraction rings based on the level of preferred orientation of apatite crystals. See Supplementary Table S2 for details on the measurement values.
. Optical micrographs highlighting the microstructures of both femora using normal transmitted light, cross-polarized light, and with the lambda wave plate (530 nm) inserted. Left femur. The arrangement of apatite crystals appeared to be generally random with the exception from a sample obtained directly from an osteon within the right femur (a1-I and a1-II; green dot, arrow), and inner bone wall samples (b1 and b4) from the left femur which all had weak degrees of preferred orientation. The intensity of the {002} plane from all the left femur samples were very weak. Figure S11 . X-ray Diffraction (XRD) analysis for identifying phases from optical thin sections of both femora. Main phases directly from the bone matrices are fluorapatite, calcite, and quartz. From the medullary cavity of both femora, the right femur is mainly filled with calcite, and the left femur is filled with mudstone along with small detrital quartz and albite clasts. The clay peaks are primarily detected from this region. A = albite, C = calcite, F = fluorapatite, I = illite, K = kaolinite, Q = quartz, V = vermiculite. . Overlapped inner ring SAED patterns from both femora (right -white, left -red). Indexing specific diffraction planes can be achieved more efficiently, and the consistency of the SAED pattern data obtained from different samples is shown. 
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